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adapted for use within a refrigerator by cooperating with 
existing air handling means, or in conjunction with a pro 
Vided air handling means, e.g. a fan. In a preferred 
embodiment, the filtration System is Supplied as a kit which 
includes the necessary components for use within a plurality 
of refrigerators as are known in the art. Incorporation of the 
air filtration System is useful for enhancing food freshness 
and flavor and further aids in retarding food spoilage. 

25 Claims, 2 Drawing Sheets 
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particularly through the use of a microfilter. A microfilter has 
micropores permeable to air and oxygen and provides the 
ability to filter out fine particles Such as bacteria and other 
microorganisms and airborne pollutants. Microfilters can be 
constructed of a variety of materials which can be of a 
woven or non-woven material. An example of a common 
filter material is polypropylene. Microfilter foils have also 
been employed for cross flow filtration needs. HEPA filters 
are also quite effective in particulate removal Such as mold 
Spores and pollen with a filtration rating approximately to 
0.3 u. 
A potential problem faced within the variably humid 

environment of a refrigerator is that a buildup of moisture 
can restrict porosity of a filter, particularly the fine pores of 
a microfilter. Use of a pre-filter or water repellent pad may 
therefore be indicated. Depending on the choice of 
materials, the filters will either need to be periodically 
replaced or properly cleaned, Such as with a mild Soap and 
water or in a dishwasher, and dried for reuse. 
AS time passes, an air filter may hold bacteria potentially 

capable of growing on the Surface of the filter material. An 
additional contemplated embodiment of the present inven 
tion includes a filter media having bactericidal properties 
which may be molded within a polymer. 

The air filter or filters remain in place with the aid of 
various Support means which may be provided as part of the 
air filter assembly of the plenum chamber. In a further 
embodiment, best illustrated in FIG. 3, 3A, or 3B, the 
Support means for the filter or filters may not be attached to 
a plenum chamber. By way of example, a fitted, or 
insertable, frame is employed in which the filters may be 
inserted to easily slide in and out as desired. One or more 
brackets can also be used for Support by coupling the 
bracket(s) to an interior area of a refrigerator in combination 
with a frame. Additionally, a type of adhesive on the outside 
portion of the filter or frame may be utilized. Several filters 
may be serially arranged with respect to pore size in order 
to Satisfy particular uses and/or needs within a refrigerator. 
By way of example a Series of filters arranged with respect 
to decreasing pore size may be useful to postpone the life of 
a microfilter by trapping a larger particulate within a first 
filter, whereas a Smaller particulate may pass through one or 
more filters before becoming trapped within a microfilter 
having a pore size Sufficient to capture that Smaller particu 
late. 

Referring to the drawings in more detail, FIG. 1 demon 
Strates an air filtration means within a refrigerator 20 Such as 
for commercial or residential use. Located within the par 
tially vented housing, essentially a plenum chamber 11, is 
the means effective to produce airflow, illustrated by, but not 
limited to, a fan 14, and an air filter assembly comprising a 
filter or plurality of filters 12. Although FIG. 1 shows the 
plenum chamber within the interior airspace of a refrigerator 
20, it is for illustrative purposes and does not limit the 
contemplated invention. The plenum chamber 11 provides 
integral attachment means for the components Such as for 
the Support of an air filter assembly and attachment to a wall 
10 or walls of a refrigerator 20. The means for support for 
the filter or filters may be an insertable frame, adhesive, or 
the like. By way of example, a microfilter with a pore size 
up to about 1 u, which can be utilized an any of the 
embodiments of the instant invention, is positioned within 
an insertable frame as part of an air filter assembly Supported 
within a plenum chamber that is attached or in communi 
cation with the interior airspace, Such as the interior walls, 
of a refrigerator. 
As illustrated, the plenum chamber 11 is in fluid commu 

nication with an interior airspace of a refrigerator, and may 

15 

25 

35 

40 

45 

50 

55 

60 

65 

4 
comprise an elongated housing having an axis correspond 
ing to the path of air flow with the air flow following the 
axis. The air movement flows into the air-permeable wall, or 
interior air inlet 15 opening, of the chamber, downstream 
through an air filter assembly containing the filter or filters 
12, past the fan (air movement means) 14, and back out 
through a Second air-permeable wall, or interior air outlet 13 
opening, of the chamber. The interior air inlet 15 opening 
and interior air outlet 13 opening may or may not be axially 
aligned. In a non-limiting embodiment, the apparatus is 
positioned wholly within the interior airspace of the refrig 
erator 20. Alternatively, the existing air handling means of 
the appliance can be utilized, wherein the filter is positioned 
over a vent for the fan. The air is pulled through the filter, 
past the fan, and along the factory installed means for 
circulating air. On the contrary, the air travels through the air 
handling means and past the filter as it re-enters the refrig 
erator interior or interior airspace, Such option being deter 
mined by the user or dictated by the availability of a vent 
communicating with the interior of the refrigerator. In an 
alternative embodiment, the plenum chamber may be inte 
grally attached to or molded within a refrigerator design as 
it is manufactured. In a further embodiment, a radiant 
disinfection means 17, best illustrated in FIG. 2, Such as an 
ultraViolet lamp, which produces OZone naturally through its 
UV light rays, may be positioned upstream of the air filter or 
filters to disinfect the air as it passes through the chamber. 
A means for energizing the lamp would also be included. 

Referring to FIG. 2, a kit containing all necessary com 
ponents offers an end-user the option of installing the filter 
System in an existing refrigerator. Such a kit may include a 
plenum chamber 11, in fluid communication with an interior 
airspace, for the components, an air filter assembly, to be 
positioned upstream of the air flow producing means, 
adapted to Support at least one filter element and Subsequent 
mounting means for attachment Support, or positioning, 
within the interior, for example employing at least one 
bracket 22 for Support to an interior wall, or interior airspace 
comprising an insertable filter element Such as a microfilter 
12, an air filter Support 18, either integral or distinct, Such as 
an insertable frame, means for Supporting the plenum 
chamber, i.e. brackets 22 which may be coupled to an 
interior air opening, or a type of adhesive, means for 
producing airflow between the interior air inlet and interior 
air outlet, Such as a fan 14, and means, either independent or 
dependent Sources, Such as an adapter, for deriving power 16 
to the means effective for producing airflow. In an further 
embodiment, a means for radiant disinfection 17 Such as a 
UV lamp may be included with a means for energizing Said 
radiant disinfection means. 

Alternatively, as in FIG. 3, a plurality of filter elements 
may be provided with appropriate means of Support for 
attachment to the plenum chamber or to be placed over a 
vent in fluid communication with the interior airspace of a 
refrigerator to cooperate with the existing fan Structure of 
the refrigerator. Also included may be mounting means for 
positioning, or attaching, the air filter assembly in fluid 
communication with the interior airspace of a refrigerator. 
Such mounting means may include at least one attachable 
bracket 22, insertable frames 38, or the like for inserting 
filters 12, adhesive 36, double-stick tape 41, as illustrated in 
FIG. 3A, velcro 43, as illustrated in FIG. 3B, or the like. 
An additional contemplated embodiment of the present 

invention includes utilizing an air permeable membrane, or 
filter with media, providing bactericidal properties molded 
within the polymer. Any of the above embodiments may 
employ this type of filter. 
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This type of air filtration apparatus could be applied 
within a variety of Storage containers where the freshness of 
the contents, food or otherwise, are of a concern. 

All patents and publications mentioned in this specifica 
tion are indicative of the levels of those skilled in the art to 
which the invention pertains. All patents and publications 
are herein incorporated by reference to the same extent as if 
each individual publication was specifically and individually 
indicated to be incorporated by reference. 

It is to be understood that while a certain form of the 
invention is illustrated, it is not to be limited to the Specific 
form or arrangement herein described and shown. It will be 
apparent to those skilled in the art that various changes may 
be made without departing from the Scope of the invention 
and the invention is not to be considered limited to what is 
shown and described in the Specification and drawingS/ 
figures. 
One skilled in the art will readily appreciate that the 

present invention is well adapted to carry out the objectives 
and obtain the ends and advantages mentioned, as well as 
those inherent therein. The embodiments, procedures and 
techniques described herein are presently representative of 
the preferred embodiments, are intended to be exemplary 
and are not intended as limitations on the Scope. Changes 
therein and other uses will occur to those skilled in the art 
which are encompassed within the Spirit of the invention and 
are defined by the Scope of the appended claims. Although 
the invention has been described in connection with Specific 
preferred embodiments, it should be understood that the 
invention as claimed should not be unduly limited to Such 
Specific embodiments. Indeed, various modifications of the 
described modes for carrying out the invention which are 
obvious to those skilled in the art are intended to be within 
the Scope of the following claims. 
What is claimed is: 
1. An air filtration apparatus for a refrigerator comprising: 
a plenum chamber in fluid communication with an interior 

airspace of a refrigerator, Said plenum chamber having 
an interior air inlet and an interior air outlet, Said 
plenum chamber further including radiant disinfection 
means positioned upstream of an air filter whereby air 
flowing through Said plenum chamber is disinfected 
thereby wherein Said radiant disinfection means is an 
ultraViolet lamp including a means for energizing Said 
ultraViolet lamp; 

a means effective to produce airflow between Said interior 
air inlet and Said interior air outlet; 

an air filter assembly including at least one air filter 
positioned upstream of Said airflow producing means, 
Said air filter assembly comprising an air permeable 
membrane having a pore size up to about 1 u, and, 

a means for Supporting Said air filter assembly in Said 
upstream position. 

2. An apparatus as in claim 1, wherein Said plenum 
chamber is positioned within Said interior airspace. 

3. An apparatus as in claim 1, wherein Said interior air 
inlet and Said interior air outlet are axially aligned. 

4. An apparatus as in claim 1, wherein Said means for 
Supporting Said air filter assembly is an insertable frame. 

5. An apparatus as in claim 1, wherein Said air filter 
assembly comprises a microfilter. 

6. An apparatus as in claim 1, wherein Said air filter 
assembly comprises an air permeable membrane having 
bactericidal properties. 

7. An apparatus as in claim 1, wherein Said air filter 
assembly comprises a plurality of air filters. 
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6 
8. An apparatus as in claim 7, wherein Said plurality of air 

filters are Serially arranged with respect to decreasing pore 
size. 

9. A refrigerator having an air filter System comprising: 
a plenum chamber, in fluid communication with an inte 

rior airspace of Said refrigerator, Said plenum chamber 
having an interior air inlet and an interior air outlet, 
wherein Said plenum chamber is integrally attached to 
Said refrigerator Said plenum chamber further includ 
ing radiant disinfection means positioned upstream of 
an air filter whereby air flowing through Said plenum 
chamber is disinfected thereby wherein said radiant 
disinfection means is an ultraViolet lamp including a 
means for energizing Said ultraViolet lamp; 

a means effective to produce airflow between Said interior 
air inlet and Said interior air outlet; 

an air filter assembly including at least one air filter 
positioned upstream of Said airflow producing means 
wherein Said air filter assembly comprises an air per 
meable membrane having a pore size up to about 1 u, 
and, 

a means for Supporting Said air filter in Said upstream 
position. 

10. The refrigerator having an air filter System according 
to claim 9, wherein Said plenum chamber is positioned 
within Said interior airspace. 

11. The refrigerator having an air filter System according 
to claim 9, wherein Said interior air inlet and Said interior air 
outlet are axially aligned. 

12. The refrigerator having an air filter System according 
to claim 9, wherein said means for Supporting said air filter 
assembly is an insertable frame. 

13. The refrigerator having an air filter System according 
to claim 9, wherein Said air filter assembly comprises a 
microfilter. 

14. The refrigerator having an air filter System according 
to claim 9, wherein Said air filter assembly comprises an air 
permeable membrane having bactericidal properties. 

15. The refrigerator having an air filter System according 
to claim 9, wherein Said air filter assembly comprises a 
plurality of air filters. 

16. An apparatus as in claim 15, wherein Said plurality of 
air filters are Serially arranged with respect to decreasing 
pore size. 

17. A refrigerator air filtration kit, comprising: 
a plenum chamber in fluid communication with an interior 

airspace of a refrigerator, Said plenum chamber having 
an interior air inlet and an interior air outlet, Said 
plenum chamber further including radiant disinfection 
means positioned upstream an air filter whereby air 
flowing through Said plenum chamber is disinfected 
thereby wherein Said radiant disinfection means is an 
ultraViolet lamp including a means for energizing Said 
ultraViolet lamp; 

a means for attaching Said plenum chamber to at least one 
interior wall of Said refrigerator; 

a means effective to produce airflow between Said interior 
air inlet and Said interior air outlet; 

an air filter assembly adapted to Support at least one filter 
element therein wherein Said air filter assembly com 
prises an air permeable membrane having a pore size 
up to about 1 u, Said air filter assembly including at 
least one air filter positioned upstream of Said airflow 
producing means, and, 
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mounting means for positioning Said air filter assembly in 
fluid communication with an interior airspace of a 
refrigerator; and, 

a means for Supporting Said air filter in Said upstream 
position. 

18. The refrigerator air filtration kit of claim 17, wherein 
Said mounting means is a filter insertable frame. 

19. The refrigerator air filtration kit according to claim 18, 
wherein Said frame includes an adhesive. 

20. The refrigerator air filtration kit of claim 17, wherein 
Said mounting means is at least one bracket coupled to an 
interior air opening. 

21. The refrigerator air filtration kit of claim 17, wherein 
Said air filter assembly comprises a microfilter. 

8 
22. The refrigerator air filtration kit of claim 17, wherein 

Said air filter assembly comprises an air permeable mem 
brane having bactericidal properties. 

23. The refrigerator air filtration kit of claim 17, wherein 
Said air filter assembly comprises a plurality of air filters. 

24. The refrigerator air filtration kit of claim 23, wherein 
Said plurality of air filters are Serially arranged with respect 
to decreasing pore size. 

25. The refrigerator air filtration kit according to claim 17, 
wherein Said means for attaching Said plenum chamber is at 
least one bracket. 


